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(54) DRIVING METHOD FOR PLASMA DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the constitution of a device 
simple, to make the desiging and the changing of the device easier 
and to make the luminance of the display of the device higher. 
SOLUTION: A unit frame is divided into unit driving periods H1 to 
H255 of the number corresponding to the number of gradations and 
each unit driving period is trisected into an unit address period, an 
unit sustaining discharge period and an unit reset period and each 
unit address period is diviced into (p) pieces of times and these 
times are assigned to respective subfields. Respective subfields are 
mutually piled up while being made to have the time difference of 
the unit driving period with respect to respective scan electrode 
lines Y1 to Y768 and being made to being successively. In each 
assigned time, an address voltage is applied between a scan 
electrode line and an address electrode line corresponding to the 
first unit driving period of a subfield and in all unit sustaining 
discharge periods, a sustaining discharge voltage is applied among a 
common electrode line and all scan electrode lines and in each unit reset period, a reset voltage is applied 
between the common electrode line and a scan electrode line corresponding to the last unit driving period 
of the subfield. 




LEGAL STATUS 

[Date of request for examination] 



[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 

Japan Patent Office is not responsible for any 



damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It has the front substrate and tooth-back substrate which are characterized by providing the 
following and by which mutual opposite isolation was carried out. A common electrode line, a scanning 
electrode line, and an address electrode line align between the aforementioned front substrate and a 
tooth-back substrate. On the unit frame of the plasma display panel as which the pixel which the 
aforementioned common electrode line and a scanning electrode line align by mutual ****, and the 
aforementioned address electrode line aligns to the aforementioned scanning electrode line at a rectangular 
cross, and ****s in each crossing was specified The drive method for carrying out a gradation display by 
two or more subfields by which an address stage, a maintenance electric discharge stage, and a reset 
stage are carried out respectively The stage of dividing the unit frame displayed into the unit drive period 
of the number which ****s in the number of gradation each aforementioned unit drive period — a unit 
address period, a unit maintenance electric discharge period, and a unit reset period — dividing into three - 
- each unit address period — mutual — the same — each unit maintenance electric discharge period — 
mutual -- the same — each unit reset period — mutual — the stage made the same The stage which 
divides each aforementioned unit address period at the time of the number of the aforementioned subfield, 
and assigns each divided time to each subfield Mutual superposition is carried out, while each 
aforementioned subfield has the time difference of the aforementioned unit drive period to each 
aforementioned scanning electrode line and starts one by one. in each quota **** time in each 
aforementioned unit address period The stage of impressing address voltage between the scanning 
electrode lines and address electrode lines which **** to the unit drive period of the beginning of a 
subfield, The stage of impressing maintenance discharge voltage between a common electrode line and all 
scanning electrode lines the unit maintenance electric discharge period of all above, and each 
aforementioned unit reset period The stage of impressing reset voltage between the aforementioned 
common electrode line and the scanning electrode line which ****s to the last unit drive period of a 
subfield 

[Claim 2] The drive method of the plasma display panel according to claim 1 characterized by impressing 
two or more pulses to the aforementioned common electrode line and all scanning electrode lines by turns 
in the stage of impressing the aforementioned maintenance discharge voltage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the drive method of a plasma 
display panel, and relates to the drive method of the plasma display panel for carrying out a gradation 
display on a unit frame by two or more subfields by which an address stage, a maintenance electric 
discharge stage, and a reset stage are carried out in more detail respectively. 
[0002] 

[Description of the Prior Art] Drawing 2 shows the structure of a general plasma display panel. Drawing 3 
shows the electrode line pattern of the plasma display panel of drawing 2 . Drawing 4 shows the 1 -pixel 
example of the panel in drawing 2 . If a drawing is referred to, between the common front face of the field 
electric discharge plasma display panel 1 and the common tooth-back glass substrate 10, and 13 An 
address electrode line (A1 , A2, A3, — , Am-2, Am-1, Am), It has the dielectric layer 1 1,141, the scanning 
electrode line (Y1, Y2, — Yn-1, Yn), the common electrode line (X1, X2, — , Xn-1, Xn), and the 1 
magnesium-oxide (MgO) layer 1 2 as a protective layer. 

[0003] An address electrode line (A1 t A2, A3, — Am-2, Am-1, Am) is applied by the pattern which was fixed 
in the front face of the tooth-back glass substrate 13. A fluorescent substance 142 is applied to the front 
face of an address electrode line (A1, A2. A3, —Am-2, Am-1 , Am). In addition, when a dielectric layer 141 
is applied to the front face of an address electrode line (A1, A2, A3, —Am-2, Am-1, Am), it can apply on 
the dielectric layer 141. 

[0004] A common electrode line (X1, X2, — , Xn-1, Xn) and a scanning electrode line (Y1, Y2, — , Yn-1, Yn) 
are formed by the pattern which was fixed at the tooth back of the front-windshield substrate 10 so that it 
might intersect perpendicularly with an address electrode line (A1, A2, A3, — , Am-2, Am-1, Am). Each 
crossing specifies the ****ing pixel. Each common electrode line (X1, X2, — , Xn-1, Xn) and each scanning 
electrode line (Y1 f Y2, — f Yn-1, Yn) consist of an ITO (Indium Tin Oxide) electrode line (Xna, Yna) and a 
bus electrode line (Xnb, Ynb) of the metal quality of the material. 

[0005] A dielectric layer 1 1 is applied and formed in the tooth back of a common electrode line (X1, X2, — , 
Xn-1, Xn) and a scanning electrode line (Y1, Y2, — , Yn-1, Yn). The 1 magnesium-oxide (MgO) layer 12 for 
protecting a panel 1 from strong electric field is applied and formed in the tooth back of a dielectric layer 
11. The gas for plasma formation is sealed by discharge space 14. 

[0006] The drive method fundamentally applied to such a plasma display panel is a method with which reset, 
the address, and a maintenance electric discharge stage are carried out one by one by the unit subfield. In 
a reset stage, it acts so that the residual wall charge from a subfield may be eliminated. In an address 
stage, it acts so that a wall charge may be formed in the selected pixel field. And in a maintenance electric 
discharge stage, it acts so that light may be generated in the pixel in which the wall charge was formed in 
the address stage. 

[0007] That is, if the alternating current pulse of high voltage is impressed relatively between a common 
electrode line (X1, X2, — Xn-1, Xn) and a scanning electrode line (Y1, Y2, — Yn-1, Yn), field electric 



. discharge will be caused by the pixel in which the wall charge was formed. Under the present 
circumstances, plasma is formed by discharge space 14. a fluorescent substance 142 is excited by the 
ultraviolet radiation, and light is generated. 

[0008] A desired gradation display is executable with the maintenance charging-time-value width of face of 
each subfield by containing many unit subfields with the above fundamental principles of operation in a unit 
frame here. 

[0009] As the conventional drive method connected with application of such a drive method, there is the 
address drive method during the display with the address / the display separation drive method. 
[0010] The address / the display separation drive method is the drive methods by which an address period 
and a maintenance electric discharge period are separated by the unit subfield set up for the gradation 
display. Thereby, a design and change of a driving gear are easy, and there is an advantage to which a 
driving gear becomes simple. However, it has the trouble that a maintenance electric discharge period 
becomes short relatively, and display brightness becomes low. 

[0011] On the other hand, the address drive method is the drive method by which mutual superposition is 
carried out during a display, an address period being contained in the display period of each subfield, and 
each subfield having unit time difference to each scanning electrode line, and starting one by one. There is 
an advantage to which a maintenance electric discharge period is relatively prolonged, and display 
brightness becomes high by this. However, there is a trouble that a design and change of a driving gear are 
difficult, and a driving gear becomes complicated. 
[0012] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the drive method of a 
plasma display panel that a design and change of a driving gear become easy, a driving gear becomes 
simple and display brightness also becomes high. 
[0013] 

[Means for Solving the Problem] The drive method of this invention for attaining the aforementioned 
purpose It has the front substrate and tooth-back substrate by which mutual opposite isolation was carried 
out. between the front face of the above, and a tooth-back substrate A common electrode line, A scanning 
electrode line and an address electrode line align, and the aforementioned common electrode line and a 
scanning electrode line align by mutual ***♦. The aforementioned address electrode line aligns to the 
aforementioned scanning electrode line at a rectangular cross. It is the drive method for carrying out a 
gradation display by p subfields by which an address stage, a maintenance electric discharge stage, and a 
reset stage are respectively carried out by the unit frame of the plasma display panel as which the pixel 
which ****s in each crossing was specified. 

[0014] This method includes the stage of dividing the unit frame displayed into the unit drive period of the 
number which **** s in the number of gradation, each aforementioned unit drive period is divided into three 
to a unit address period, a unit maintenance electric discharge period, and a unit reset period having — 
each unit address period — mutual — the same — each unit maintenance electric discharge period — 
mutual — the same — each unit reset period — mutual — it is the same Each aforementioned unit 
address period is divided at p time, and is assigned to each divided subfield. The mutual superposition of 
each aforementioned subfield is carried out having the time difference of the aforementioned unit drive 
period to each aforementioned scanning electrode line, and starting one by one. in each quota **** time in 
each aforementioned unit address period, address voltage is impressed between the scanning electrode 
lines and address electrode lines which **** to the unit drive period of the beginning of a subfield 
Maintenance discharge voltage is impressed between a common electrode line and all scanning electrode 
lines the unit maintenance electric discharge period of all above. With each aforementioned unit reset 
period, reset voltage is impressed between the aforementioned common electrode line and the scanning 
electrode line which ****s to the last unit drive period of a subfield. 

[001 5] Even if maintenance discharge voltage is impressed between a common electrode line and all 
scanning electrode lines the unit maintenance electric discharge period of all above, only the pixel in which 
it was chosen as the address period in front of it, and the wall charge was formed can carry out 



. maintenance electric discharge. 
[0016] As mentioned above, according to the drive method of this invention, it drives with each 
aforementioned unit drive period, and maintenance discharge voltage is impressed between a common 
electrode line and all scanning electrode lines the unit maintenance electric discharge period of all above. 
Thereby, a design and change of a driving gear become easy, and a driving gear may become simple. 
Moreover, the mutual superposition of each aforementioned subfield is carried out, having the time 
difference of the aforementioned unit drive period to each aforementioned scanning electrode line, and 
starting one by one. Thereby, a maintenance electric discharge period is relatively prolonged within a unit 
frame, and display brightness becomes high. 
[0017] 

[Embodiments of the Invention] Hereafter, with reference to the appended drawing, the form of desirable 
operation of this invention is explained in detail. 

[0018] Drawing 1 shows the structure of the unit frame for explaining the drive method of the form 1 
operation of this invention. The drive method of drawing 1 between a front face and the tooth-back 
substrates 4 and 13 768 common electrode lines (X1. — . X768), 768 scanning electrode lines (Y1, — , Y768) 
and address electrode lines (A1. — . Am) align. A common electrode line (XI. — . X768) and a scanning 
electrode line (Y1 , — . Y768) align by mutual ***.*. An address electrode line (A1 , — , Am) aligns to a 
scanning electrode line (Y1, — , Y768) at a rectangular cross, and it is applied to the plasma display panel 
as which the pixel which ****s in each crossing was specified. Moreover, it is the drive method for carrying 
out 256 gradation displays by eight subfields by which an address stage, a maintenance electric discharge 
stage, and a reset stage are respectively carried out on a unit frame. 

[0019] If drawing 1 is referred to, the unit frame displayed will be divided into the unit drive period (H1, , 
H255) of 255 pieces fewer [ one ] than the number of gradation. Each unit drive period (H1, — , H255) is 
divided into three by a unit address period (Pa1. — . Pa255). a unit maintenance electric discharge period 
( Psl __ p s 255). and the unit reset period (Pr1, — , Pr255). here — each unit address period (Pa1, — . 
Pa255) — mutual — the same — each unit maintenance electric discharge period (Ps1, , Ps255) — 
mutual — the same — each unit reset period (Pr1. — , Pr255) — mutual — it is the same 
[0020] The mutual superposition of each subfield is carried out having the time difference of a unit drive 
period (H1 , — , H255) to each scanning electrode line (Y1 , — , Y768), and starting one by one. Although the 
time of the start point in time of each subfield to an end time occupies one frame, since all are 
superimposed even when each subfield is any, it has the result by which all subfields are included in one 
frame. The 1st subfield contains a n-th unit drive period to a n-th scanning electrode line. The 2nd subfield 
contains the n+1st n+2nd unit drive periods to a n~th scanning electrode line. The 3rd subfield contains the 
n+6th unit drive period from the n+3rd to a n-th scanning electrode line. The 4th subfield contains the 
n+14th unit drive period from the n+7th to a n-th scanning electrode line. The 5th subfield contains the 
n+30th unit drive period from the n+15th to a n-th scanning electrode line. The 6th subfield contains the 
n+62nd unit drive period from the n+31st to a n-th scanning electrode line. The 7th subfield contains the 
n+126th unit drive period from the n+63rd to a n-th scanning electrode line. And the 8th subfield contains 
the n+254th unit drive period from the n+127th to a n-th scanning electrode line. Thereby. 256 gradation 
displays are executable. 

[0021] Each unit address period (Pa1, — , Pa255) is divided at eight time (Pas1, — , Pas8) which ****s in 
the number of subfields, and each divided time (Pas1, — , Pas8) is assigned to each subfield. The 1st hour 
(PasO of each unit address period (Pal, — . Pa255) to the 1st subfield To the 2nd subfield, the 3rd hour 
(Pas3) the 2nd hour (Pas2) to the 3rd subfield the 4th hour (Pas4) — the 4th subfield — the 5th hour 
(Pas5) — the 5th subfield — it is assigned to the 7th subfield the 7th hour (Pas7), and the 6th hour (Pas6) 
is respectively assigned to the 6th subfield the 8th hour (Pas8) at the 8th subfield Thus, each unit address 
period (Pa1, — , Pa255) is because division and the reason assigned are altogether superimposed even 
when each subfield is any. That is, when different from each other, it is for carrying out addressing and 
carrying out addressing only of the one pixel for every time. 

[0022] in each quota **** time in each unit address period (Pa1. — , Pa255), address voltage is impressed 



. between the scanning electrode lines (it is any one in Y1 , — , Y768) and address electrode lines (it is any 
one in A1 , — , Am) which **** to the unit drive period of the beginning of a subfield Maintenance discharge 
voltage is impressed between a common electrode line (XI.' — . X768) and all scanning electrode lines (Y1, 
— , Y768) all unit maintenance electric discharge periods (Ps1, — , Ps255). That is, two or more pulses are 
impressed to a common electrode line (X1, — , X768) and all scanning electrode lines (Y1, — , Y768) by 
turns. With each unit reset period (Pr1 . — . Pr255), reset voltage is impressed between a common electrode 
line (X1. — . X768) and the scanning electrode line (they are eight lines of the number of subfields in Y1. — , 
Y768) which ****s to the last unit drive period of a subfield. 

[0023] the [ for example, / the 1st and ] — it is as follows when the drive process in 2 drive periods (H1, 
H2) is explained 

[0024] Address voltage is impressed between the 1st scanning electrode line (Y1) and the ****ing address 
electrode line (it is any one in A1, — , Am), and a wall charge is generated by the pixel displayed in the 1st 
hour (PasD in the 1st unit address period (Pa1). Maintenance discharge voltage is impressed the 1st unit 
maintenance electric discharge period (Ps1) between a common electrode line (X1, — . X768) and all 
scanning electrode lines (Y1 , — , Y768). Maintenance electric discharge is carried out by the pixel displayed 
by this. With the 1st unit reset period (Pr1), reset voltage is impressed between a common electrode line 
(X1 __ X768) and eight scanning electrode lines (Y1, Y2, — ) which **** to the last unit drive period of a 
subfield. Thereby, reset electric discharge is carried out by the pixel which ****s at the last time of a 
subfield. 

[0025] Address voltage is impressed between the 1st scanning electrode line (YD and the ****ing address 
electrode line (it is any one in A1. — , Am), and a wall charge is generated by the pixel displayed in the 1st 
hour (PasD in the 2nd unit address period (Pas2). Address voltage is impressed between the 1st scanning 
electrode line (Y2) and the ****ing address electrode line (it is any one in A1, — , Am), and a wall charge is 
generated by the pixel displayed in the 2nd hour (Pas2) in the 2nd unit address period (Pa2). Maintenance 
discharge voltage is impressed the 2nd unit maintenance electric discharge period (Ps2) between a 
common electrode line (X1, — , X768) and all scanning electrode lines (Y1. — . Y768). Maintenance electric 
discharge is carried out by the pixel displayed by this. With the 2nd unit reset period (Pr2), reset voltage is 
impressed between a common electrode line (XI. — . X768) and eight scanning electrode lines (Y2, Y3, — ) 
which **** to the last unit drive period of a subfield. Thereby, reset electric discharge is carried out by the 
pixel which ****s at the last time of a subfield. 
[0026] 

[Effect of the Invention] As mentioned above, according to the drive method of the plasma display panel 
concerning this invention, it drives with each unit drive period (H1 , — , H255). and maintenance discharge 
voltage is impressed to all unit maintenance electric discharge periods (Ps1, — , Ps255) by turns between a 
common electrode line (X1, — , X768) and all scanning electrode lines (Y1. — , Y768). Thereby, a design and 
change of a driving gear become easy, and a driving gear may become simple. Moreover, the mutual 
superposition of each subfield is carried out, having the time difference of a unit drive period (HI, — . H255) 
to each scanning electrode line (Y1. — . Y768). and starting one by one. Thereby, a maintenance electric 
discharge period (Ps1+Ps2+— +Ps255) is relatively prolonged within a unit frame, and display brightness 
may become high. 

[0027] this invention can be transformed and improved by this contractor by the thought of invention 
defined by not only the gestalt of the aforementioned implementation but the claim, and within the limits. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the unit frame for explaining the drive method of the gestalt 1 
operation of this invention. 

[Drawing 2] It is the drawing in which the structure of a general plasma display panel is shown. 
[Drawing 3] It is the electrode line pattern view of the plasma display panel of drawing 2 . 
[Drawing 4] It is the cross section showing the example of further others of one pixel of the panel of 
drawing 2 . 

[Description of Notations] 

1 Display Panel 

10 13 Glass substrate 

11,141 Dielectric layer 

1 2 1 Magnesium-Oxide Layer 

14 Discharge Space 

142 Fluorescent Substance 
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